for weight were 10 and 30 kg, respectively. The minimum age was 1 yr. The study was randomized and double-blind. Children were separated into two age groups-older or younger than 5 yr. The premedication of both age groups was either chloral hydrate (Neochloral, Pharmacal AB, Helsinki, Finland) 25,50 or 75 mg kg" 1 
TABLE I. Characteristics of premedicanl groups (mean (SDJ). n = Number of children (total = 24S)

Premedicant (mg kg ')
Younger than 5 Switzerland) 0.4, 0.5 or 0.6 mg kg" 1 combined with atropine 0.03 mg kg" 1 and given by mouth in 0.7 ml kg" 1 of fruit juice 65 (SD 12) min before the start of anaesthesia. The doses of midazolam were chosen on the basis of preliminary experiments, and those of chloral hydrate on the basis of its recommended dose range.
The majority of the children younger than 5 yr (91 %) were undergoing adenoidectomy and tympanostomy and the majority of the children older than 5 yr (82 %), adenoidectomy, tonsillectomy or both. Other operations were tympanostomy, epipharyngoscopy and otoplasty. The mean duration (SD) of the operations in each group ranged from 21 (10) min to 35 (18) min and that of anaesthesia from 30 (2) min to 44 (18) min. There were no statistically significant differences between the groups.
In the ward, the child's response to the administration of the premedicant was assessed by the nurse who gave it to the child. Restlessness at any time after administration of the premedicant was noted. This part of the study was single-blind. After the child's arrival in the operating theatre, behaviour was assessed by the author who anaesthetized the child. A modification of the method described by Barker and Nisbet [7] was used for scoring the behaviour (table II) .
Before anaesthesia, the children older than 5 yr were shown and asked to identify two pictures (two of: a house, a flower, a car, a shoe). At 2 h after operation they were asked to recall the pictures. . Anaesthesia was maintained with halothane and 70 % nitrous oxide in oxygen. A Rees modification of Ayres's T-piece was used for children weighing less than 25 kg and a circle system with carbon dioxide absorption for the remainder. Ventilation of the lungs was assisted or controlled to maintain the end-tidal carbon dioxide concentration of 4.5-5.5 vol%.
Systolic and diastolic arterial pressures were measured in the upper arm using a sphygmomanometer. Heart rate and ECG were continuously displayed on an oscilloscope and the ECG was continuously recorded during the induction of anaesthesia. At the beginning of the operation, the otolaryngologist classified the antisialagogue effect as satisfactory if the oropharynx was dry or moist and as unsatisfactory if it was wet or very wet [8] . A modification of the method described by Aldrete and Kroulik [9] was used for scoring recovery after arrival in the recovery room. The only difference between the original and the present method was that, in children, heart rate was measured instead of systolic arterial pressure. The children were considered to be conscious at the time they responded to speaking.
Statistics
Student's r-test was used for parametric data (table IV) and Mann-Whitney (figs 1 and 2) and Chi-square (table III) tests for non-parametric data. Bonferroni correction was used when appro-BRITISH JOURNAL OF ANAESTHESIA priate. A P value of < 0.05 was considered to be statistically significant.
RESULTS
Response to the administration of the premedicants
In the younger age group, the incidence of grimacing and struggling ranged from 46 to 75 % of the children between different doses of chloral hydrate (table III) . The corresponding range in the older age group was 71-100%. In both age groups, midazolam 0.6 mg kg" 1 was considerably more disagreeable than its lower doses. Combining all chloral hydrate groups and, on the other hand, all midazolam groups in both age groups, the acceptance of chloral hydrate was always significantly inferior to that of midazolam. The 13 children who did not take the premedicant reliably were mostly in the younger age group given chloral hydrate. The incidence of restlessness after premedication in the ward ranged from 9 to 19% between all groups (table III) . 
Anxiolysis
In the younger age group, the mean anxiolytic effect of chloral hydrate 75 mg kg" 1 was good, whereas the lower doses, and all doses of midazolam, provided fair anxiolysis. In older children the anxiolytic effect of all doses of both drugs was good. Each dose of both drugs provided a significantly better degree of anxiolysis in the older children than in the younger ones ( fig. 1 ).
Cardiovascular responses during induction
In all groups (control values before thiopentone are in parentheses), a cardiovascular response to intubation occurred. In the younger age group, the mean systolic and diastolic arterial pressures after intubation ranged from 133 to 135 mm Hg (101-102) and from 88 to 91mmHg (66-69), respectively, between the combined chloral hydrate and midazolam groups. In both groups, the mean heart rate was 153 beat min" 1 (142). In the older age group, the corresponding ranges in the mean systolic and diastolic arterial pressures and in the mean heart rate were 141-146 mm Hg (95-102), 100-101 mmHg (65-68) and 126-138 beat min" 1 (104-119), respectively.
ECG changes
In the younger age group, the only ECG change was junctional rhythm. Its incidence ranged from 0 to 5% between the groups. Ten percent of the older children treated with chloral hydrate 75 mg kg" 1 developed ventricular ectopic beats. All ECG changes occurred after laryngoscopy and intubation.
Antisialagogue effect of the premedicant
As classified by the otolaryngologist at the beginning of the operation, this was satisfactory in 83-90 % of the children between the groups.
Recovery characteristics
There were no statistically significant differences in the recovery scores between different doses of either drug. Therefore, all doses of chloral hydrate as well as those of midazolam were treated together in both age groups. Ten minutes after extubation, the mean recovery scores of the younger age group in the chloral hydrate and midazolam groups were 6.1 and 6.8, respectively. The corresponding figures in the older children were 6.9 and 5.8. At 30 min, the mean recovery score in the younger age group was significantly better after midazolam than after chloral hydrate. At 70 min, the mean recovery score ranged between 9 and 9.5 in the various groups ( fig. 2 ). In the younger age group, the mean time to the recovery of consciousness ranged between 28 and 45 min in the chloral hydrate groups and between 23 and 36 min in the midazolam groups. The older age group differed from the younger one in that the recovery after midazolam 0.4 mg kg" 1 was significantly longer (table IV) . Amnesia, assessed 2 h after operation, varied from 6 to 20 % between the groups (table V).
In the recovery room, about 20 min after extubation, restlessness, crying and moving around in bed were seen in 22, 15 and 25 % of the younger children treated with either chloral hydrate 25 mg kg l or midazolam 0.4 and 0.6 mg kg" 1 , but not at all in any of the other groups.
DISCUSSION
The present results show that the largest dose of chloral hydrate provided good anxiolysis whereas, after smaller doses of chloral hydrate, and after all doses of midazolam, anxiolysis was fair in children younger than 5 yr. The anxiolytic effect of all doses of both drugs was good in the children older than 5 yr.
That the anxiolytic effect was less in younger children agrees with earlier studies on premedication in children [1, 5, [10] [11] [12] . The present study further supports the idea [5] that children should be divided into different age categories for studies of premedication. With the exception of chloral hydrate in the younger age group, there was no dose-response relationship as regards anxiolysis in any of the groups. Therefore one may ask whether the choice of the doses of the drugs was correct. In the case of chloral hydrate, we used its recommended dose range; the choice of the doses of midazolam was difficult because there were no previous studies on midazolam by mouth in children weighing less than 30 kg. In our pilot studies, less than 0.4 mg kg" 1 of midazolam seemed to be without effect and some children were asleep after midazolam 0.6 mg kg" 1 . Therefore we used a dose of 0.6 mg kg" 1 as the upper limit.
Midazolam undergoes extensive first-pass hepatic extraction [3] . Therefore, the bioavailability of midazolam has appeared to be less than 50 % after enteral administration [3, 13] and about 30 % after administration by mouth [13] . On this basis, the dose range used here was comparable to a rectal dose of 0.3 mg kg"
1 [6] . The anxiolytic effect of midazolam in the present study seemed also to be comparable to the results obtained by Saint-Maurice and colleagues [6] .
In regard to side effects, there were betweendrug and between-dose differences. Therefore, the final choice between equally anxiolytic doses of midazolam in both age groups should be based on the side effects. The largest dose of 0.6 mg kg" 1 was excluded since it was clinically less palatable than the lower doses. In the recovery room, restlessness in the younger children occurred after the lowest and highest dose of midazolam but not after the intermediate dose (0.5 mg kg" 1 ). Because of poor acceptance by the children, the present chloral hydrate preparation was clearly inferior to midazolam, although the largest dose provided good anxiolysis in the younger children. Midazolam provided anxiolysis similar to that with diazepam 0.25 mg kg" 1 by mouth in our earlier study [1] . Whether or not these two benzodiazepines provide similar premedication is difficult to answer, since we studied neither the palatdbility nor postoperative recovery after diazepam.
Both premedication and anaesthesia should be in relation to the duration of operation-that is, the children should not sleep for many hours after an operation lasting about 30 min. In the present study, the mean time to the recovery of consciousness was 35 min with a range between 23 and 45 min in the various groups. The mean recovery score (0-10) was between 8.5 and 9 at 60 min and about 9 at 70 min after extubation in all groups. Therefore we think that all premedicants were suitable in regard to postoperative recovery.
In the present study, the occurrence of amnesia varied from 6 to 20% between the groups when assessed 2 h after operation. The result agrees with that obtained following diazepam, fiunitrazepam and triclofos in our earlier study (10-30%) [1] .
On the basis of the advantages and disadvantages of chloral hydrate and midazolam and their different doses as premedicants, midazolam 0.5 mg kg" 1 is recommended for children younger than 5 yr and 0.4-0.5 mg kg" 1 for the older ones. Although chloral hydrate 75 mg kg" 1 provided good anxiolysis in both age groups, we feel unable to recommend it because of its unacceptable taste.
